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(57) imm 

l&m) wW^HJii, L-bandE D F A I^H Lt> <H 
»T*if *gfMt&*T pEDFl r oEDF 1 IzffiJjM&ytZ 

-Sr^tn-rsPDHi:, edf i<7>iagsr«imi-5tafi 




J 
J 



; 

imxm i ] *«« * ^«*<o#flr#*sRft s ^ 

5tffi^wA**^l7-S:tttU-r6A*5e:^l7-ttm^a 

17 - 1 ffirre«a*tta^aic j: o x&a s tw^gtrg^ 

'<JMM. 

Ts KrefHWiaKn. ^otoea**'*?--^^ 

[fit** 3 ] l fSgc^*^ T -f '<*■(■• fc*3 V > 

X, ffiEfttt«#fil 5 6 5 nm«W*8tfe5: 

I W*S 4 ] S»#JS 1 f£«cO*7 T ^**»^*5^ 

[IMPS 5 ] HMtfK l E*W>*:7 r >f /<**MHc*5io 
X. t»EA*'<!7H*tH*JftJ»^ l«E«*0«»**© 

tWE^tr*.* K-^*77^f ^A^$tL5MIB^fi 
lttEA**/<!7-*a*»lcJ:oX*tH**LfcA**^ 
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7 ] mmtm 6 E*£>#:7 7 -f /<«MB»C*3V ^ 
X, ffiBMWslK*^ OTE3r^fiSI-*t**»5ttf>tfr 
EA**^l7-^»je-t-5#S^ttK»J«MI»«:3fe*IU 
fc'<7 ^ -*7-://u£rfe#J Ufc^ * U £ £ 

X, |teftKftff|j:l 5 6 5 nm*»iOW-Cfc5: 
9 ] S*aS 6 ISScO*7 r <f /<**HK£*3V> 

x. mmm^mm^Uimmmmm^m^^xmt}^ 

1 1 ] m&m i o &&nytzr r -f '<*ti«s§u: 
i 2 ] mim i o ia«w5t.7 7 << 

*ro#3£<0{f-§-3troffl7J^'«17-^aiLT^4r#^-r 
[fil*^ 1 4 ] 1 2 E««53t7 r >f /<«MB»K 

*Jt^T. «WEltt*BiB3tl!tttl)(HeW«i«*lc*<J^Ta 
50 73^7— ^^si-efoSCt Sr!|#«ti-5Jt7r-f /< 



3 

l 6 ] SSSfo«t^«f^^SS#l s 

*«*^A**'<!7-«:1*B Lx 
SltHSix^:iaff»wS^i>r, ffiK*fi3tefl**>*i*Btf>« 

fB«*fei-*3^-C, MTEMttlalKas* WJEofMBA** 
[Bf*B 1 8 ] »#3g 1 6 ISScOTt^ r 

tlx 

1 9 ] fi»fi«<oa»^3fe«-§-* s &S#fi s 

— "?yt 77-f >< tt^B iB* ^rtt^-T 6 fc * <0 W^B^ 
3fe«4:, StrfS^/v^^A K-^*7 7>f^l:»*B8* 

aE"rtB***Bfi*Wi:«r*-rs*7T-f^*«Wc*5 

ft«rfr%iB-r*lRJ^l»E«*Bfi*K^HlA^l7-*je 

2 o ] §»#is l 9 ^Mi<D%y y << /<J|«Sa 



4#Hfj2 000-299518 
[§f*3S2 1] ||9M2 0EttOX77^/<ilR«) 
O a *j / < y - £ & ffi L T ffif f£ £ fi 5t{f * <£> U fit £ * Jfe f 
[M*3S2 2] §t#«2 0Rtt<D3t:7 7^'<««»C> 

E«*®iB*«oa*^<t7-«:aE3E-rs«rfa*J««^S: 

mmm \<d%7 7<< /<*mB^>a»*«:«»Pflr*ic»<5 
v^-c«*u-ca*-*-6»r*«*»fc, 
i»ffipr*itt»oaa**ia« tta^i 2 

«^©**oa**^i7-*:*ai-5a**^i7-a 

l«E«B*Hfca**^l7-36S. B*fE!gl&t/iS2<7^ 

im&m 2 5 ] 2 4 ^m<D^tm^^ 
u^r, WE»j«ieissiiWiBttas^a*^<!7-365«r 

gi^t<u WE«as^a*«^<t7-dsmEgf- 

s ^r/h * < -r ^ Mia^J mi * «: ^> - k t r 
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KM 1 1£ 5 Htf SES4Wt -*§-££/*i-5 -f 6 KM9H1IS i 

[it*J®2 7] «#JS2 efB^O^eiH-^^T 1 ^^^ 
i/^-C, A(rSESlS0 5 Sg2ro3t7r'i'^*S#Sgl50iaS«r^ 

tafii-s^i>-c. tfnamiRo ? m2^3fe7 T ^/<jii|iia5 

tires i o?*7r-f <*«»roa*3t*:««iP«*«-a-5 
«rE^r*MttE»otu**«:Ji* ^xmn-rzw, 2 <o*7 
strtem 2 0*7 r-f ffl* *tt 5 «riB«*o 

fcv^T. StrlESiJ«iI118SttW1E^lti*tLfcttl*3t^t7-iSr 



(4) 2000-299518 

(5 

3 1 ] ^ftm*) t>ritii%m;<n&mf*><Dmk<D 

SfriE^aj$ixfcA*3t^!7-(cS-3^T, S&fESS 1 X.tf 

is 2 <n%-7 7 ■< /<*$mmx-± c sftftateftWE 

striamis.TJ ? m2(7??t7r-r^iiit@SB<72*assr 

[tf*«3 3] ft*q{3 iEto*7r>f^*«»i: 
ffirSE*0#lHl!Sf±i|#SOffiEA73^-'t7-ti|#S 

3 4 ] SS*)S 3 1 §E®03t7 7 -i '<WKBte. 

3 5 1 ti*3g 3 1 fe^w*^ 7 ■< warn?. 
*3^t. w!mmi&v%i2<D%,-7 7'<'<m<i&i$s:ffi-£<n 
i&^K{fcoiagi&jMe]s§&*ri--5 w t t -r €>3t7 

fcv^T, M3E$iJ«lIllKtt«r?B^tHSnfcA73^l7-Sr 
[||*S3 7] *«k«)«*3t*««l&S^ 

{i -§-?tsria#s uTtbTj-r-sm 1 <o^.7 7^^mm^t. 
\,->xm&vxmTj-tz>*imm&&k. 

50 #A«!7-&fflf&i:, 
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7 

MfB&tH saxfcig i at** 2 ©«»*©ffl**><!7-i 

SrfcttSE UTfi]»fll****t>. dOfi]#{BH*s«iffi$ixfc 

imm*i£m&&<Di$L3im$:m'j> $ $ 2 wit 

[HM3 9] 11*^2 8, 3 1 *3^^li3 7Ettf) 

[^W<OfNfflfttfc9i] 
[0 0 0 1] 

[0 0 0 2] 

<D— oXfr^En* (x/ut'r)A>fty) a* = tick— ^ 
£*Lfc^/Wt'*^ K-^*77-f/< (£A~F. EDF) ^ . 
^HJJBLfcEDF A (Er doped fiber amplifier) h 
tLXl^o ^OEDFATU EDFrtJcajB3t***& 

[0 0 0 3] :©J:5 4**«»Srffl^T»0(l** 

[0 0 0 4] ttt, fi^ftft^aeiSi^^^AiCjS 
JtS3E*5i«iH»«J£*:OS*^#t\ 1 5 6 5 nm^ 
&±<D 1 5 8 0 nm<+5S^3pJ»««Sr#-r6fiftft»E 
DFA (J£TF. L-band EDF A) 0>BHRj&SftB SiXT 40 

[0 0 0 5] ^(^L-band EDFA^l/^ ff-^}t^ 
[0 0 0 6] ^LT Z<D X b ftL-band EDFA^ £ 

[0 0 0 7] ~<7)L-band E D F AG>fi]#fiSS:eSu 



4$H8 2 000-299518 
*flft*fe-C*> 0 * L-band EDFAl^l>tgfl^ 
[0 0 0 8] 

[0 0 0 9] L-band EDFAfcl^T*]»ffl^<0tiflr*B 
JBtici-SifHO— oH % 1 5 5 0rim^£i#iiil-f £EDFA 
(£*T. C-band EDFA) R«R. A* '<!7 

«iiE^{*W:g:i^L-band EDFAXI*. r cof&KC-band 
EDFA -cr±«»*tuX#/tEDFa#Offl««#tttBIH 

[0 0 10] — ««)^, L-band EDFA^Mtli 

[0011] 0J;ttf ±E0 2 3 —0 7 li. 

EDFAKBLT. ttOftftttWI— C% A*«*#*V* 

02(O (a) —1^7 tHI 2te£-*. A*'<!7 — P 
in^-UdBm/ch, -l5dBm/ch, -18d 
Bm/ch, -21dBm/ch, -2 4 dBm/c hW~ 
2 7 d B m/ c h O^g^a'J^fS^rXfc 9 , ^tl^tUO 
W^M^^G^O. 43dB, 2. 90dB, 5. 10 
dB, 7. lOdB, 8. 9HBM10. 40dB 

[0 0 12] JElC* r^>*lj#ffi»*s A*^17-3&5M— 
t-fcotk EDFg^O^^taSO^Sbl-^o-C. 
#<^b-T5o El 8— EI lite. 13 2—1^7 (DiiJ^Cffi 

feH-e*>6» rix^Ol^t^^tt/iiEDFfi. 45-A;fr'<!7 
-P i nWLT, EDF<Oft»fflSdS25 , CO«ffi-e. *ij 
fliliAGdKO. 8 dBbftZ X 5 IwMESJvtl^ 
5o -tbTEDF^««ta«*aEftS5i:, A2ja*!7-P 

[0 0 13] «±^IfcWa*fcWe>a*fcJ: L-band 
EDFA^JWffl^OlflfltSrffJfcfe^tt. A*/^- 

[0014] u^uft^b. e>*tT^s3W» 

[0 0 15] ^IX L-band EDFA(^*3ft-5. EDFcd 
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[0 0 16] SX±<Dmte\z.£9* L-band EDFA&* 
[0 0 1 7] 

[00 18] *>5M1 WJ»lllK^?>s ro^/wtr*^ 
[0 0 19] 

£0?8WOKfl|£ft** L-band E D F A (D%\& 
[00 2 0] ftjb\ KI»«>RWJC*3t>T. A*«-f§-fti: 

[0 0 2 1] — «W*C-band EDFAfl M^iotE 

Tx L-band EDF Alix ^SK^ttl&KJfc^s ffi 
3 0-4 0%fit<OBjB*»i--CBfPS*x *t*g&fi*£« 
S:S$S«(l:v'7h$«, c^J:5*Bf^«:*a,i"5 
fc#>t£. ti£3fcoC-band EDFAKifc^. PC1^!7-|: 
^UT*i^Jl 0{gco^r^^EDF^^ir-r5o -^Ofcg 
&3feOC-band EDFAfctt«ftofc*««tt«:^-r. 
[0 0 2 2] mi 2~mi 4 11 SiSS^F (1 5 8 0 n 
mm) T-Off-§-*iit6lwffl^t>tt5. — «W*L-band E 

A*«*#OA*^!7-iifcftft#tt 
ffi*o«#i:OB8«*:. KJi'*y-fr- 12dBm/c 
h, - 1 8 d Bm/c - 2 4 d Bm/c hO^Ul 

OBl 2 —Ell 4i^^t. SG#Bfi£«*BiBtt* 
B&ft^?- 1 0 0mWt:if£££;ft/C:Jo l 9, ^fR] 
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JO 

t/^!7 - 1 0 0mW+ 1 0 0mWl:K^T^5, 
[00 2 3] Ztlb<Dmi 2— lg)l 4M^£frT^5iI 

m— 0*&HH «*BiBO*A s l 5 7 0 nm#K*3tt 

*#]»asj*< ft*«r*oi-*>5o ^tx, »*®eofij» 
fiSfcA*«*3te'*l7-fcO|»«fl A*^!7-36 S «T 
i"SI5if. 1 5 7 0 nm»fc*5tt5BiA*±#t5*Wl 

10 fcftoTlr**. -fft;b*>. fflr^BjB^*&tt*»*ffllo 
i^tt-<"C. «*BiB"CfiiS!offilp)«:»oTi^o 

[0024] ztib<Dmmzm<$% . A*«*#'<i7- 

So 

[0 0 2 5] r^i5^Hll^^X XRHcft^B 

A*. Hi 5H31 7 
20 [0 0 2 6] : OH 1 5 — H 1 7 11 _h|2ia 1 2 1 
4l£*NE$*T. A*^17 — P i n#- 12 dBm/c 
h, - 18dBm/ch IkXf - 24dBm/ch, mT^B 
jEfllO®je^l7— 1 0 OmW^II, ^^B^1S!lO 
BiE^^-^iaSUfcig*4r^bTV^o H15-B 

1 7tll a*®jeffi|OBiB3t^t7 — 100m 
W, 5 lmWWl 9mWim$tltl/^p <tO*£ 

#*<OfiJ»fflS|AG#i0. 43d B, 0. 74dB 
Rt50. 3 1 dBtft^ A^!7-P i nfCft^-fftJ 

mmm&mm s tt»* - 1 a* « s* 

30 [0 0 2 7] EUiOllftfl E D F OSitKt&ff SO 

1111 EDFOM^2 5t^C, -15d 
Bm/ch, -18dBm/ch, -2 1dBm/ch^- 

2 4 d Bm/c h^A^^^-I^LT, *»J»«S 
tfftffifcft** 5 *«;fr®fiWoBje#'*P-asw 

*s*vo*5*^ s*«a«dS2 sta^-raxst. a^ 

40 [0 0 2 8] L**Uia*e>. EDF(O^If^6 
i^-fcotk tt^Bfik«*BiBOjfc*ftflFttffl* 

02 1(1 A*>3fc'*!7— 5 dBm/c h, -1 8 d 
Bm/ch, -21dBm/chW-24dBm/chiD 

e>IBe>^<tJ:5{-. «*BjB«o®jg^<!7 — SrWfiE-f 
50 Z>Z.t T% ±^O^it^^25 t CX^iJ#^M^S<g ft 
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[0 0 2 9] &±<Dt&Wfrtbh*Abfrte£l\Z.. L-band 
EDFAtU EDF«i4?iaoX^»S 

&m\^Mi,xi>&i£i,x, 

[0 0 3 0] £X±#K ^O^PJ(DS^^#^T*fc 

[0031] (mi (Dmmm) la i mi <o%mm 

<7X ^;£ftB&fr5t£>L-bandEDF AcoMf&^^^o ^ 
<Dl_-bandEDFAti. SSI i(DSS<7)*{ft^Sf ^ 

^*yi/-n edf i, ftsa^ttSr^r-rswDM*^^ 

[0 0 3 2] WDM^^SlCte. U~i^y-r^— K (L 

d) ^fe*6fflr*aa*jR3ds«ttstu"c^?>, p« 

[0033] rft^oa®*S£3, 4(£>5^ fltr 
^®®*«3(itii^^ 0 ^-^@^^^"C^t). «*®iB 

[0 0 3 4] **^10JC*i. » 

k (pd) nassttstt-c^*. **3s ronss^-m 

±3E«»G>3te« #4: h-*/PLfcA*«^3t'<!7--«:« 
ttJUT^5^, #*ff^*i. <^/<!7-t?L-band 

[0 0 3 5] JEK. EDFl(Difi§l:it EDFKOI 

&«iffl-r 5^«>o?aff <*a»B 9 a*EB ztixis 

[0 0 3 6] ^fflflp[§Ii»2tt. ^^yi:felft^tlfc/> 
://H2fi. 0 2 2lc^£;ft,6 «t 5Jw, Attt'<7-~km. 
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2 2JC*3V^T. P i n**A*tt**'<I7--, T^EDF 
(DS^taS^ LTPpump (b) «:«*»iB**|[«>U*^ 

[0 0 3 7] IT, C<^$ffl[e]3§2f:i. &m£;ftfcA 

U »er6*«KB»*:«*afi*M4^affli-5. 
[0 0 3 8] w^^m. «*ijg*iH4ll *tUStLfc 

[0 0 3 9] £©306«l£J:*U* A*«#*^!7 — i 

m&fomzm<5^xmxm&M<nm&ft'<y-*mW'r 

[0 0 4 0] (»2©|tl!6«) 02 3lC x 

HjfeW<£> % 2J{*ipj®jB*S;<oL-bandEDFA^»*S:^ 

-To z<Dm2<Dmmmtmi(ommmn. r^v^-* 

[0 0 4 1] rO»J«PHIIS2 fcSaStLT^S'^*-- 

W&UMfrm'Hk't'Z J: 5 *ffir^B iB*jB 3 t fMig 
[0 0 4 2] ^Lt, r^»J»H]tt2Ji, &Hj£ixfcA 
«r#BBU M*«r*BjB*W3^«*BiB*«4<oai 

t 4 team-*- ^ 0 

[0043] z<om^ «r*BiB3feiB3 ^s^Be*W 

EDF 1 fwtfcj&1-5 0 

[0044] jfetCtftW Ufc* 1 O^ffiWCfi. f£2fBig 
«<OBj8*^^-^S:S , J»i"5»J*«:^U^:*K A* 
^/^7-^E D F 10SMSi#IU otli, «#B 

II, rojB2(DSM6«<oJ:5^H ^afi^ooa®*^ 
[0 0 4 5] co^S^(cj:tLrf. A*«**^t7-t 

s<y-&mmiz&&'tz>zbfrx-£z><Dx\ mi(omm 
v tJttt^j6H^A*«*3t^i7-atj«««aKo« 

[0 0 4 6] (S3^)») 02 4IC, 

50 ^[B3aE^^L-bandEDFAO«^$:^: 
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Sr^r-rswDM^^B, r^yi/-n edfi, as 

[0 0 4 7] WDM* ^75^*1. LD^P)ft5Mfi* 
JB3*s«aStt-C*3 9. «WI*^96^tt, LD 

^®3t^3, 4j&*S>£>afi3te«r. ^rtt^ttWDM^y^B, 6 
^UEDF 1 lc*«&$tt6o ft*5. Cixfe^afi* 

^3, 4(i, fflfflm^m<5\*^xmti'<7-&'*j&x'Z 

[0 0 4 8] 3t*^10^fi, 

L*OA*«»*^l7-**Hii-6PDl1*s«ajfcS*tT 

l^So JEt-H EDFlOSEtH^ EDFl^W 
fr^»ffi£ftfcA;fc3te'*!7-% U**^<17— jtt/awi 

[0 0 4 9] rOfRHiPlBlK2tt* r*L6A**^t7-2it 

6^j#ir^hfcs^fT^ 0 tit, mmtemi&ft'<7-fr 
je*S3o?m*^i7-s:»j«-rs. 

[0 0 5 0] (14 OSPJ) ±EjfS 1 ~ffl 3 Oltlfeffil 
(1. fi]»ffladSA**^t7-^t-e*<. EDF1<Z>« 

Are* 6. 

[0 0 5 1] 9S4<D$mm&. ±«B«loHJ6«^ro55 
flSrStttftfct^efct), 0 2 5 tc^-r<t 5 t-s MS 

[0 0 5 2] roH2 5^»JWls]K2 

tt. B2 6^Stt-5J:5J-. fSW2 5t^ 

^^§2 6IIfc^X P i n^AMf^^ 
Ti 5 EDF OlS-t LTPpump (b) tt«*gpfi3fe 

[0053] ^tt, z<Dfflwm&2i*. mmztitzA 



(8) 1#BB 2000-299518 

74 

[0 0 5 4] r^SS*. a^Bfi*»4tt. 0fS^>»* 
aff^«mStt^:4*5tOA**^t7--Jc»S?Lfc. 

[0 0 5 5] (!5(OlM) H2 7Jr*(7)«aS:^U 
[0 0 5 6] cco|32 7<Dfflffl\s\$&2 '<y*—2"r 

@f^a^«as^*&^A^*;^^— oas-nsfc»«?u 
/*7—&mi&£thx^z> 0 

[0 0 5 7] %z LT, C<0«!l«lHlK2fi. &m£*t5A 
2/) *5SU »J6i-S*J»«*4:^BjE3feilB3 fcfft^BS 

*W4^aiaii-s. 

[0 0 5 8] Cco^m. «T*Bie*W3 ta^Bfiftai 

E D F 1 t^t6C a?T-# £ 0 
[0 0 5 9] (^6 <D*J6tR[) HI 2 8 fC^<£>$i/££^ L 

j-. jB4oii*«^ra«^a«»j«^ai8*K«+fctw 

[0 0 6 0] cofiH»IeIK2tt, ZthhXJift'^—R 

6fi]»fc0)Jfc«S:fr5. tit, »5B*BK*^<17— d$ 
EDF1fctf^S*t3J:5lw. BSjfeM&tfttKt^J: 9B 
iB«;W3<oa*^l7-S:WJ«i-5o 
[0 0 6 1] (SfS7tf>gllfcfl[) «±aftWLfc!fS1'-»6tf> 
A*«#56^l7-SrttfflUT^Sd^ fcB 

40 **L-5*fi)^«*Bfi**oa*^i7— srasjE-rsr t 

[0 0 6 2] -tLTffl*«*#<Offl^tts Ig|2 9lc:^L 
fciS*^ ***»^**tS2jRoHl*^ 
17-, «*.f*«fcO«**i 1, ^2, 

*«Six^S^»ttS* (ASE : Amplified Sponta 
neous Emission) S^tB^^-Pa l25.t^Pa4Sr 

^aj-r^r tiaot, (c^^-r ^ r t ^x-# ^ e 

50 [0063]£<E>Jfc5fc. m**OflU6«r*Hl UT*J» 
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ffl*Sr*WrrSL-bandEDFA<?5«*S:. 

[0 0 6 4] r^L-bandEDF AXJ4. {f^^SS§± 
Hf4. A»«a>e>, «*»RttS:*-r-51IIDI«*^55. T 
EDFl, j6*»RttS:«-f-5WDM^^7 
6, T-rvV— ^8, ^/7l5aSW/7l5b 

[0 0 6 5l WDM;fr:/^5Kf4. LDA»feft6ltt*BjB* 
aR3*s»fifcStfC*3?), WDM*^6^tt. LD 

Bfi#W3, 4*»<bai*£*tSBffi3tef4. *jh,^*iWDM# 
^5, 6^UEDF llc#W&£*x-5 0 
[0 0 6 6] ft*$. £;h,<b 4>BjBJHK3, 414. #*WJ 

[0067] i5a ^e,aai*Hfca*«** 

(BPF) 16afc:j:oXffl*flr**^— »^M S 
afflSh, PDl7al;iJ:oX. -^Offi^ff **/<!7-P 

[0068] nati^ i 5 b^feaastLfcu 
*«»*f±, asA4 ota*3ft*^**raa-r 5 b p 

Fl6bl^J:oTffi^{f-^3 I c:0--gl50^^tti$tx N PD 1 

7btcj:ox. *oai*«*^T7— p x 4&mm$n 
[0 0 6 9] :^aj$ntffl^t^!7-pAi, 

P X 4 tt*JC«IWlHlB 2 lc A* § *U MtPIeM 2 f4, S 

Offl*it**^ , < * - P * 4 *M2l£in ft 5 «fc 5 
M^BS'<!7-a***BiB5ftW4X t«Wfc: X D 
BiB*K3^BjB3ft^<i7-fe»iBft«^«l«i-r5 0 
[0 0 7 0] H±©RB^6We>^4J:5l^ C^HJfc 

WX(4, ft*?? 15a, 15b, BPF16a, 16 

b^PDi7a, 1 7b\z£oxmt>yt&m&m^m& 

[00 7 1] W;trf> HI 3 1 iC^L/c t*— A^^y 
lwJ:oX#R«^««-*^*2»ttU. 

X23MSU JElC'^hv^^-fVi^ (BPF)X«-iKftS> 

*\ »LftaRtt^*r-r5PD^j:ox#St*o«-9-Mfc»* 

»^6«j«lcJ:oXttti**flliSE*ai*a*:Smi-6 
r £#x-#5o WH*-* 0 3 4fc»Ufcfi3ft»lcPDS:ffl 
l^lc^+/w*=^fttf©W&^Offl**=i^«rB!»t 
SAMS*. H3 5lc»Ufc«*3WMtO*i-*PD«rKir 
bX«v^6«|*^J:oXt>aA3t«**a** 

[0 0 7 2] (SS8<t>J06«) :W^i8^ 
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[0 0 7 3] wO^^IJcoL-bandEDF Atlfc 

(oii~i7 <o»fe«<Df5rix^s:asffl-r 5 c t a*x# 

[0 0 7 4] rcD3te*^721^e>^ttStt^m*fS*3fe 
(^/<>- hv<x^>r/^^ (BPF) 2 4£r3ii!L7cmtw. PD 
/0 22XW*«**^!7-ASttaiSix. ro^Hi^CI^ 
t^Xfil«lH!K23X. £X (D A*flr»3fc'< 7-i^ttt±i 
^]^M6J:9(^ A^^W^fcT^-f*--* 

[0 0 7 5] H37li, #taff CX*tJ»4IM . 

1 dBJ^TtwftSJ: 5»zflfc»Bfi*I^BS*'<!7-- 

[0 0 7 6] rodl^ob) <DdMM4. jgi^jg7(Z>|| 

j6«oj»*o— «x«>o. *ta«j-»uxfi]»«fii d 

20 B£JLT*»fcUXV^5*K UA^!7— 14— *t?ttftt\ 
^CTLT, a) <D|fe^l4, *8 0Hlfi«|^a*0* 

H3 60»«Srffl^XB«ta*lC*tUX*T 

[0077] r<o*«f4, aa*-ef4*«*«-eJ|MB» 
^^<fcW«H^ m*Bfii:«*BiB"t?(4ft*«»tta* 

[0 0 7 8] fll4-JB6^MMi«l^>aAfltm9S 

ftX^Sa*. S«*>£i:ftj&s&. EDFA«DttiSt« 

[0 0 7 9] JEp % |g4~!B6coj|J6«!|eDtaft#J»^a 
18*4. T»**fe*tfcm-«^««*rflftoJ:5^«W 

ofir^Sr»«-r6J:5ft««:t#*.fe^S. 0J;ttfSB 

1 -3? 3 onififfii^»^ % a««BjK*4tt»^aEBi-r-5^i 

tttt* s *>9. *^XJc»J6UX5Elitft«W**3rft5 

/c^tc{4, #ai«ia«^»a:i-5»*ft^9^--^^— 

^fcfft* Uft i+tttf ft 6 ft v > 0 

[0080] b^uft^^). /v^-^f-y 

Xv>$SS£iaS^ft5<t 5. »»*>S^(4*DfRi-5J: b 
50 tmi&b LXt>4V\ J;*3A»«J(-RI^"t-5i:, 
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-^f-^ilOt, 15t, 2 0tW2 5tt^ 

:E«ft««#^ie£ft5o 

[oo82] mm\^ ±.&&mrnmte 1 a»^^L-band 

E D FAdol ^ T tfc^ 1X^5^, S *b/cL-ba 

ndEDFAHStttv *3BWSriBfflT*# S G 
[0 0 8 3] S&fc, ±«B#*lfc«-ett* ffir^BfiftilR 

S J: 5 ft »* * L T t> * v \ 

[00 8 4] «B 9 a±»w Lfc#ie&6fli 

14, L-bandEDFAO^J#ffi^»EE(^H-r5t>OT*feo 20 
fcrt^ *i]#B^£>ffilJEI±, L-band, C-band#«tf)RJB-? 
£>t)v J£*Tt-s L-bandEDF A&^C - bandEDF AM 

[00 8 5] JiitOii 9 fi|*#{1^4. A*Kf -S-***- 

[0 0 8 6] i£tc^;ttf. AASix-6fS-S-*^l7- (R 

f4, ttlfctt*»t::*J1B-e*>*. ^tt, COJiSftftfl 2 
ftttTi:fc-5*7 7^^**»l^ ^«>eaoe>*ufc«* 
£>$&Brt (at^s/Ntt<D«Hrt) 

[0 0 8 7] c^*5fttMlF*ff=f4. *^r-f^*i«» 

. «jtf«MI)¥0 7- 1 9 3 5 

4 2 ^#Hf}¥0 9-1 5 3 8 6 5 \Z^tO X 0 ftfbfE&f* 

[0 0 8 8] Ctte><OSe*ft«T-fi, EDFAlCA^^n^ 
AAiUS***-*, EDFA^fefflrtSfrSffiAff-*** 
i7-fcS:tt;«U EDFAasA*«#*'<*-fc#&-rW* 
<0*f*g3S£:ft<5J: 5»cEDFAoaie^!7-SrWfiEi-5» 

[0 0 8 9] J: 5 «»¥fi<bS:jia 50 
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[0 0 9 0] ^tt, A^ff^'^-l^/UirASE^ 
17— l/^;W)B(Hl, 0 3 8, 3 9 i^i" £ 9 X£> 

Hli. 3K#|p]a>e>#* 1 0 0mW<OJffljB*4:Wite-t*5EDF 

m/ch^>»&oa!j5ejeft-c*>5H3 smh^t. 

J4. BjB*K*>feEDF»<D«l«K*^^Sn^l7 

ASE^45^tfc6c 

[0 0 9 1] «»fcy>f X^-efcSASEOlfcfcS/NJti: 
JOSI"**:. 133 8, 3 9l£^bfcJ: 5 l-Art«-*36'* 
7-aM£vM^S/Nltf4/h£<ft -ttojg*. is-^A 
SE&ftbtoVWftftfrmmbtzZo ft*3. ASEj£#f4A 
*ftfrlCj:oTf±fll»*^l7 — ±5 ts ASE<7V*!7-i&S 

[0 0 9 2] ii* x 3t7r^^*B«*J-A*S*t5. It 

!7-<0«^* s EDFA^A*Stb5 ASEfig^ttffi < ft 

14. «»#'<17 — J: t) fc, ASE<tv*!7— as** < ft£» 

[0 0 9 3] c<7)J:5ftttffi«>m*«**S:iE«ltwiea 
•T5fc^{w(4. ttJ*«**tASE^Sr^«i-Si^5!^ 

-r5fc*4T?{4^+^T*$>5o 
[0 0 9 4] *<0»fc. ±»<Ott*^ttt?EDFA(Ofi]#sp 

*r*=*r«ftJf<0* art«**&A$EjS#*#firr* 
ttrtBSr^t UfcU. itSK«*j*»^ltf4^ = ^-e#ft 
^cDT% ASE*»^6til*«**«:«t3fei-5ftiflH*W 

ft*j£^^t>ixT#^i. r^MSSLtt^^ ia 

[0 0 9 5] 0 4 1 (4CcO^^^^J^Lfc*e^v / ^ 

TftaSttT^So ft*5. r05H»flH6«Wb*»4 0 
(4. «^f*«W^^«-3K2S«-CRMSixT^6*7 
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[0 0 9 6] «LT::o3tlM03fe7 7^'<tt<Mtt* 
»ftSR*0*ft«>«**«r**i UTtH*-r 5 r £ ^ pj 
IB*. «lo*7r>f^i(W-CJ!>5^yr^3 1 

5 0 r<7^y T^S 1 fJ-^fTl/yS 211 7/) 

[0097] r^/yry7'3i^-^^7y7 p 3 2 
t>?<<-r$ i">-i/\~m2tti&vxisv. z.<n%-77 

[0 0 9 8] £ <blw, ~<D7— 7^r//3 20*&©Kl 

[0099] r^m*3t^^-*ta#S3 4--ettasix 

OfM#piI]K 3 3 X\±, rOtti^^<!7-<Oftat^S<5lN 
[0 10 0] r^3t^r-f^*ll«»^)ibf^S:ttM 

/yry/3ii:A^^5o ; etX7 p y 7^3 40 

llCj:oTffi2 0dB-30dB (100 — 100 Ofg) 

[0 10 1] ^(OfiP^y T^^3 lt^A*Six6A*« 
##'<!7 — l^/WiW:^rtSl^t>^&OT\ 0 3 8, 3 
9 £ ^TtliM b A*flT#*/< 17 - </W i ASE/< 17 
— U"</U0BB«m^-rii9s ^y T^^3 KDftJjytK 

[0 10 2] ^rtt, 7^3 \frh<K>\&jl% 
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3 2JCA2j£;fL£ 0 wtoy— KfTls-fZ 2lCA^3^tb 

fcrn^fi, ^y r>^3 

j&K ^y T^^3 1 A*«.#*^<17— U^</Ud« 

+#**#£t::&oT^6cDT\ ^-7^7^3 2^ 

[0 10 3] a^J^!7-±(t:JCife-5ASE^17-OU 

!7-»U*a3 4T-U**^t7-dStttUSiX. 
(HRWIBIK3 3(-igP>^5o 
[0 1 0 4] 3T*f*. C<^ttUJ*tbfcttl*3fe 

ft&fttteZBMmztt^x-fenmmfticw.&zx? 
*«:»j»i-6. ^r«*r^f>f*-^i9o 

tefUf. aj*3te'<r7-fi/hS<fc!K fcfc 

[0 10 5] flJWdflEOtttti^» % 3t^T>r^li«»tw 
ffl*3ft^i6ftS«^^l7-*^S:E»^iEa-rSi^SI 
a*£>£ 0 ^OISM-ett, pT2*7 s>7>r*-* 1 9co 

$*<&T\ ^^T^3 2il3S^Offl^i^l7— fi, 
«»3te/S5»*XK«£fc!J, ffl*«*#iASE«r$M8H- 
*«tB**Lfc< £ 

*?tti*5o ^tT, ^y7^3 lOfiJ#^rG1, $6«Jt 
Jft&NFK l^»tw^-^^T^3 2©«#4:e2, MHF 
»»*NF2i:U ^*7n^-^ 1 9<30«SS£L 

Mi, NFtota I =NF1 +NF2/ (G 1 -L) t ^i" Z bft*X$ Z> 0 X 

[0 10 6] L^ts pT**T jy^-f*-^ 1 9fi, 5fe 

W*H«*^5tB^i^l7-tcS<5^T®Jffl)$tv5fc 
«>, E D i:'M^^t«iS:I^f:^ 

[0107] ($10 <o$mm) m 4 2 1^, »io^ 

EDFA^^*5>^y T>-^3 1 tzf—**7^-?3 2 fcj&S 
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1 9<D«**<0«9Bli. :Xy T^3 l\^Xti£tiZ> 
LT^o 9 x Z.O'jt? r 4 ^*«»«>«lff*#l=f±. -OA 
7yf^*-# 1 9<7>»«fij&s*fci&<ft5J:?l;i. 
[0 10 8] £<btw. ^<r>-7VT\s-7Z\<r>1fomz.\%, 

5 0 roat^r-f 1 

[0 10 9] rOA^I^r7-^tii^3 5T*^tti^tt 

=t--7jv l 2 Sr*r-r6*J»[eIK 3 3 

[01 1 0] Z<Ds<7*— #*T— :X/H 2(1. 1^4 3 20 
^£*t5J:5^ A*«##'*!7-£«*^<0M*«= 

1 9 0«X*d5.^aiStvTt^o ft*5* ^OH4 3iCio 
^T. PinMIW^- T^EDFOlSI 
S^UTATTMSS^^T^x^^-^ 1 9^^« 

Sy^?T5Ct%EiaUTVN-5o tits rofil 

«IsII6 3 3*i, «a$ixfcA*«#3te'*? 

ICS<5^T, — ZT— 2«r#H8U *Sft 30 

[pill] rtzv*^— *x— ^/n 2(::j;6M*S: 
**tfc«*0«»»«r. fii£K*&*L-CA*rr5r.£ 

[oi 13] z<DmmM<ommz±z>t. a^^^- 
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feoT. ^^367 7-f^*B»»«cT-»«Lfc 

JH±IBMftv\ 
[0 114] C(7)<J:9/«i:t^ ffi*-C^«*« 

^^>A*«**^r7-ttai»-c«>o"t:t. ^x-r^if 
#iHS^*t« *ft bZ-b ^ pJIE t ft 6o 

[0115] *fc, cons^m*. i&s&ttjgs 9 k 

J:ot7y7y73 1 ir^-^^T>^3 2c£>EDF<D^ 

*«a«*jBasuT m4<DmMmbmmizmMffl 

?ft«l/£t Utxtt\ 

[oii6] (mi i<D$mm) is 4 6 cr^os 

1 1 OHJ6Mo»*$r^-r o 

[0117] ^(Dmmmb, g9^Miwm§ 

[0 118] ^LX W0K3 3 -Cfl, tii^3fe^!7- 

[0 119] r^SigftSSfi^fflfi, skT<o^m-? 
[0120] ^-r^/u^r-* 3 en. fcl£<Dfc&bZ:<n 
£k **<0«#*4fr*0«»3t^T7-S:3l!ie-C#6. * 

[0 12 1] Jt77-<^*Mm A*«**'<!7- 
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[0 12 2] ^tT, 9 i:itti:fcfiR*fll^ 

[0 12 3] tfcoT, ^-v^/U^e^^ 3 6 X'^^^tS 
A 1 x #*<DHJ*ft»#/<!7-4rP A 2 
i^LT (PA 1 -PA 2) SrM-JJU 

[0124] r. o?Mtt0JMUbf&*iB 9 (oumrn t m 

[0 12 5] L**fc. ^J»7yr>f * 1 9ti2g: 

Six, «*###a s Xe«Ji:*5. £§oT. ffl*#»<!7 

t£^^tt^T'>ft < * 5 > J: 9 30 
[0 1 2 6] ^Oi9-l 1 (D^MMX^ EDF A£ 

[0 12 7] »9^|t*«^tB**^l7-ttffi^ 
[0 12 8] JB9©jll6«o*7r>f^ 

mmmt^m 40^*77^ x<easa 5 0 *m ex. so 
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[0129] ca)ct5*Wtd5*>^(o-e. :oifi«x 

r^Hiot, SAKURft* Z<D£ot£ 

[0 13 0] 5Elrc^»9(O^i£0!lic^$tbfc^Ji. 

k^**/^*^ BiB*«[3&*e>«ie-r*^l7— Pm 
axx (k/H) {^H-TSo ^It, ±5£<Diit), «lfcU 
Sn7tta^^ 0 r7-^^-Y^/^kT-#Jt). &<?**/i> 

£frftx_r£J;v\, fgl ORtfSBl lOiS^l: 

[0131] r^l9-fl 1 (75HlS09^Lfc 

*93f4, _hi$Oil9L-band, C-band*^5Bffl pJIBT**>S 

-C*><5«, «*.tf. C-bandO*^g\ T zs7<om\z 

M Ut\ C-bandOifrfrfiL-band^tb^TtajKtwttff Lfc 

5o 

[0 13 2] 

[0 13 3] *fc, EDF**:»if^*7r>f/<*«»fc 
tot, BiB*^17-*/>t«*^l7-ltto* s «l5*B 
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*mmzhz> 0 Sot, 

[0134] ^Cl-C, 2lHfcftW*7T>f'<*i<M^ l t 1 

[Hi] mi <n-mmW<n. ^*FpJ®iB**^L-bandE D 
F A^lt/S^ Vtcmx&Zo 

[02] L-band EDFAW«ft«#tt?HWISWU 

[B3] 0 2(DL-band EDF AlcBI Lt, teO*fl=fi 
lal — T% AMf*^!7-P i 2dBm/ch 
OflJ#^tD|E>(b«r^UfcE-C*>5o Art'^-P i n 
d 5 - 2 4 d B m/ c h 

[13 4] 0 2<DL-band E D F Aldgl te<£>SH*li 20 

IpJ— T% A^l{s-^7fe^/^^~P i n^-1 5 d Bm/c h 

.[85] 0 2<DL-band E D F At-gl LT. ftM>SH*fi 
T% A^t^I7-Pin^-18dBm/ch 

[0 6] 0 2(DL-band EDFACIU, 
W— T% A2rtH§-#*V<!7— P i 1 dBm/ch 

[0 7] 0 2OL-band EDFAt:^tT, 
R— -C, AMW^!7-P i n^-2 4 d Bm/c h 30 

[13 8] 02— ffl7<Dmfeizmi'^ti<Dbm— ^edfi: 

[0 9] 0 2 — 0 7 Offli&^fflV £ W\—(D EDFil 

[010] 02— m7<D®}fe\zm\<^tl<Dbm— OEDF 

[01 1] 02— Ml <Omfe\^^^<OhWi— <£>EDF 

[012] L-band EDFA<D S A^ff^ftOA;^? 
[013] L-band EDFA^ A*«#3tOA*^t7 
[014] L-band EDFAO. A*fi^5tOA*^l7 
[015] ±EH1 2^#lfi**-C, A*'<!7-P i n 50 
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# - 1 2 dBm/c h, ffi*aje«<&Bfi#'*l7--l 0 

[016] ±IE01 3l£*tJS£iir-t\ Art'*!7-P i n 
*s- 18 dBm/ch, Str^BjBfll^aiB*^^— l 0 

[017] _bfS01 4fC^iC^^:-C. A*'<T7-P i n 
*s - 2 4 d Bm/c h. flfcfrBfiflfl^BiB*'*?-- 1 0 

[018] AA#'<!7 — AS-1 5 d Bm/c h<7) o 
t>T. «»ta*^aEft^»JtS*TS*BiBftl^BjB* 

[019] A*3fe'*J7— #-1 8 d Bm/c hcDi^ido 
[02 0] A*#'<!7 — ^5-2 1 d Bm/c h^^i-O 

^x. aiaiw^»i:^a*s*T**Ba«i^BjB* 

/<!7 — SrigHIBS LfcJ£*«r* ltIHT**)5 0 
[02 1] A**^17 — ^-2 4 d Bm/c h^Co 
«««^oaftl-#JSS*"C«*Bfi«]^BjB3fe 

/^i7-*:iiaaiaEbfcj***:*ufcia"c*>5. 

[02 2] Si OiS»/N°7^- 

[02 3] 2£>5llfe0»co, 3K*|R}BjB*3*WL-bandE 

[02 4] S3 0SM^ ^f^B^^L-bandE 
DFA^M^t^T'fc^o 

[02 5] »4<&|B6«<D. 3K;fr|p)Bfi#*<£>L-bandE 
DFA<7)«/&£^Lfc0T*£><5o 

[02 6] S 4 ^ - ^ 2(7)i« 

[02 7] S5 0iS«^ 2X^lp]Big^OL-bandE 
DFAOM^U0t$)5o 

[02 8] fg6<D||ffi#!lO. ^^ipjBjg^^OL-bandE 
D FAOM^ L/t0Tr*>5o 

[029] jB7oiia«^^Tm*^r7-*»ui-r-< 

[03 0] JB7^ltJfi«^ ^*|p)BjS^*^L-bandE 
DFA^4:^lfc0tfc5, 

[03 i ] » 7 osafi«iotH**fiMtta#aAS:. tr 
mzhttit)*-* zm-tzffif&t LfcMit-fc^o 

[03 2] »7 0«S«OHi**«ft*ai*»AS:. 
^7 7 , 7l-J:oT2^il$U. »C/<^hV^7^/u^ (BP 

[03 3] »7 0jW«<&fflrt#««fcm*SA«r. ft 
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[i35] m7<Dmmm<omt>fti%m&im^m$:. & 

Sa«tt^«-r5PDS:iSHS3t»^ Utffll^**t L 

[03 6] fg 8 ^*fiS«<7\ }R*fpjaiB^5*;^L-bandE 
D FA^M^ Lfcl2"C*>5. 

[03 7] #fi«*ft^JSDT*i]#ii!i*s, 1 dB«T 
lcftSJ:5tc«*BS«<oi6fi*^l7-*fB«ibfc* 

[03 8] 3R*fiia*e>** 1 0 0mW<OibjB5t«:#i&i- 
5 EDFAfc , !7 - *M 2dBm/ch<D<f 

[03 9] 3K*WlJ&*6#* 1 0 0mW<Z>Bje3te 
5 EDFAI- . ? - dS-27dBm/cho{f Sr« 

[04 0] mstOHlfeW^. *7 7>f/<**»^**S: 
^Lfc0-C^>5o 

[04 i] msnmmfflzmm^tzft&m^^^iDm 

B§0T*fc6o 

[04 2] SlO^ltfl^ *77^f^*)»«)»a 
^:^Ufc0T**>5o 

[04 3] Si OO|Sft«l0V*7;*--*^-- ^;H2(7)1i 
/&£r^Lfc0T-£>£ o 

[04 4] Si O^HJB^O. /N e 7y-^7-^H 2 



2<9 



70 



20 



[04 5] si o<ojt*«^ia«*fflK«9*:«a«*yw 

[04 6] ^1 l^Uffi^O. *7 7^/<*SSO»« 
£^Lfc0T-£>£p 

[047] si i <oni£«(c*3Jt6fM»[iiB3 3<omm 

[^OlfeW] 
1 EDF 

2, 23, 33 $iJ#[h]S§ 

3 ffixmrnytm 

4 

5, 6 WDM;*?^ 
7,8 7>fyu-^ 
9 ias^tti^g 

10, 13, 15a, 15b, 

11, 14, 17a, 17b 

12 /°7^-^7"^/V 

16a, 16b, 2 4 >f /U* 

is tueffiw^a 

19 TO7y7^-^ 

20 *7r>f ^<*«* 

31 /yryy 

32 ^^ryy 

34 m**^i7-«ffl^af 

35 A^3t^t7-^m^ 
36^*/we— ^ 
40 ftft«£«Hl:^lk 

50 *77^^es!8 



21 

22 * h ^-f 2j— K 
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